The story of chemistry 

tTTts2 




^T5RT 

: TTS^cft 3H^FT 

3i^ciici : 



A 

jft kj#% 
^ ana sr 



H»ftftcbK4 




Goshta Rasaynanchi 

ifte wi# 

y«hl*l«b 

TRrf^Wf y=t>l^R 

Mi 3/g, ^aTTTT^T, 

g/R.fe. Rflf^JMWJTTdcT 7 Tgft, 
got - y^o^o. 

: o^o-^%^o 

Email : manovikaspublication@gmail.com 
© iKl^i 
giggs 1 

^Icfld I 3RSRF3R 

I sft olltril^ft T3?ZTWT^¥, got. 
awg&oft 1 ftdm sftni, got. 

ISBN : 978-93-80264-83-7 
WTRpft I 
gm ^ 0 ^ 




J lW - The Story of Chemistry ^TT 

^RUcT, 5R41 h ^IcdMI^d cf ^ M-O^I 1 3 ^p^> fad H m4d 
TdldHiflKrd c h , tl fad4dd Sld^, dl41 Hlf^cfl favfl 3fl%. 
WbN^JT IWT^tfTR^T B^WTRiTT^fcT 

3TT^. 3Hh 4 cj|-c|ch y^<lcfci41c1 HlfacfMl ^ fxf^fc?n 
flwO«W«INI 3THd4cfld, 3Rft 3tlWTtji 3TT^. 

^NTRTT^t cFT^t fefiMt oTP^t disuft 
«W«<ia 3TM Wldfal 4cTol 3TT%. :kwtt4, 
fd^d dTd4 ; 5RfMr cRft R ^cTT ajfejT dT^UTT^ dT 
d^HT WTO 3TW 3TT%rT. dT yw+MI dm 
<=! i "^i °h , Rd. fci^i t-d< ^tMl 'The Historical 

Background of Chemistry' dT ^klddUKtslId dTTvfd 

Wldld dd^lddld. 

dT ^RTTOT 3TKM^T, fdd, "RTS^ft d Wl44dHU| 
d^dcft ^HCKNH <441 4*4 3TT%. dT^dTTfa, d$ Id-odltildd 
wrrTTRf^R, ddf, d?d4td ara^Hcfldi^<ijiw«hwi 

ddf ^dPMTd diR dtetrl <Hi?dl4 3 Tr 4 3TT%. dT?dT 

4Wt4d fd^ 4d4lvdldBdim^oiiftiddTd?tf 3d%. 

<yitah*ti a^Mdddcfll^ldtd 
?Tdd Hc^cl. dT 4ld4d 3TT^)pSTT (Inter University 
Center for Astronomy & Astrophysics, IUCAA) 
^Kfdd ^-dl didl '-bKdld! 'H^dMI 3TT^. 04141 I 

d=hdl4MI^HR^ddN4d 4o£| dsQd WdTT^?TT. 






nf^TI 

ddKlftcb Jtfsm - STFJc^TT 3TT^F5p ^TcfcT W3cT ^RTcTTcf 

wtm <j ^isdictt crrM/^rf facsftuzrrcn^t 

inwir 3^ g ijcT ^rtt% *tt *r^r 
JT^TT 3fT#cT. 3Tm^TT f^TRt ^RTFlte irf^TT 

*TcRT ^afHcTIcT. TTcFT, 3TTOUT 3Tmcm WfEHT 

F^TFT 3fmm cfT^t, ^ ^tcft, ^TTcftcT 3^5 *McT 
SRTTC dUWftcb xtoT ^Iclcrill 3fHcTTcT. 

*TT TltoT 3TTCc2fT ^mtacTTcft ^Icft cTT# ^ tTScT 3R3^TT cT^t, 3TRTT ^ c^T 
33 IMc^l Id I dHIcMI 3TT#cT. *TT TT^T 3TT^fk TO5T J^UT^ 

*HKH4lll«. 
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Mcil^lW TJo5 tlicf) ^ 

goiqjf3#T c4Mld 
#JTTt ^TT^T 
3P=TO. 



T“c WT«R 



Ht I <A 




TTFftcf mn 353^ el H krill 3TT%cT. ^ 

3FTeTTcT 1 Wm\ 3H^eTPT^ jfegt 
yi-dcuiTjl Hll^cfl *9)011*11 l^faebH #RS^3»sft 
uicwicfl, mmi didid’iuii-ci mm 3RcR, mm r 
TR^f HMNdHI ^TJTcft <7TTR|cfld 

3||fD| 3^|vj1Rmic51 offTST^ cb^D diJR cb^lcfld, mu 

yTcT 3RTrfe -317%. 



iiHUiiVViV' 1,1 * 



*tt <3T?!irgPi^ c;iuim4d MlgVciuiii-Hi^ 
'i-HlimilWl} cri^n a ml-M* 

narcr %crr ant. 



*TT yw*ld anqor <UlliH3llttkm 
fcR*nrafcfc?T q><un-t|i ^Irl^mmi 
-3TWIRT *1U|K STlffa. 



^c!T cR W] *fl% TTRr vj||v3,i|| t ^p^... 



?□□,□□□ af. 




WRHNft I V9 




^^,DDD cf^ 

*rr erf ctxjiRicI 3RTTf?t ^TTcTT 3f^cT : 

MlJll HMfl % : ^ qftlcimt W, tjJT 
ITTcft ■3TT^. eft 4iut||^fj| Ptticl 'TTfjt. 

nrtfk »TR^ * : OflTTUT <3Rf %cT cR? OfFM ZfT Hlcftdl 
'Jfl^l'J ^<*1 vJ)nf|d f$<J! H? u l'i| rUT^^Icfcill •Hlcfld 
^IlMcqi Reflet. 

3WT JRjft Hlcfl^l WSiJMI WQ ^fTeTT. *TT?M iM 
iTNutimici] IJ^t ^if^JTeT 'HTeft. f^R ^ \Jc^ dlMHM dcM?l 
q»<ujj^ dlcrjeiJl *t|t. 



LJcfcdi qq?T cjy^Ki') Hlcfl-cl 1TT% tf^teT f^cm ^ttT^IT 

J H(^ii41 trf# cbiccqicK ^l^id'D facTSTUT rf 

<*TR*TT cT^TTcT 3f[%. 



T ftelT f%do6d rjHcfjcl ?lc^[. 

^TT ntetT £^i\j) ^cR SJTcj*ft fteft. iT^cflcT 5fW 



qiaiq<u M ^ (reducing atmosphere) %TRJpr^ 

^TTcR?n%ft^. 

^Hcl ^16 cr^d ^rf UTe^ftebde) qf UTc^Ti^ 
^51# i^Rl^ jpmrf 3RTcTTcT, t# cTOT <3fT^. 




qte wnrcHt i % 



$JTcjjIT3FR ci^cT 

iTT^ftcSf^RiraT^t (extract) ch^iooqi 
a^cKl ciiM^lci 3rcT%%inc£tft$TOT<t 



<3rad. 



Wl41d cplaft (Bronze) 

[cTT% (copper) 3 Softer (Tin) 
ftflUT] iftm JWluikUdimd vHId 
31 %. 





sr.igteoDO 

m j uRHRlldfld qig, 

(#f^m cbi^d) ^ tfteT ( difew 

3>TdPk) <*>^-| ClNCICillCK ^ 

xi^c^ld iranf ‘^ra’ # 

cRTR wtcfr, t cTfirTTcT 3fTcT. 

3>f3il*W cfr l dM 
sH^aracTTcT, cReTT^ 
H'fode^icK \jft <i<g 'd'ecl frf«jici 
*t)1s^h cbidT^e 3ra^. 

y’ildd c|j|oil ^cK^l '3l*}c(5 

^lUWftcb U&iJI 
^-ilvjj^l cijc|$kld 
dl^Kc^l ylTcf Ft?qT. 




*IHelrt 3T?T 
cT^TFT^^cn 



orange am 



HT - enquiry into causes of 
phenomena g^TFTT ^RUf^teTT 

^9, 3nfRI, ?I§RI 

'3MT h<t>Kid ’3fT^ 3RT 'MH'Jtci c^TT <t>|afl ^TT?^ c1lR<4? cf c[<£ 



m ciW W<. c^TMT c qcWW, qnil*UHlM Weft*! 
SITcft^^, 3T3NHI4MI. 1 




ftcT McTT 3fTM f^TcT 



ncTT, cRRRTTT^grf 

IcRfttfT ^]c5T ^cT 
*tcTT. m cPlfdl q?R 

cb'il^CII C1MIC1 MCficI, 



cR^T! cHH)tJ 



^MTcr^cft. 




^Tr 



1 1 ^ 








to, mfci ? fM m to *i**dtoia 



Qtdl^vjt 3cic) $lc}; '3|tfd[ c^T 
y«ni41 ^ cfto^R 3T$, eMI^ci cto 
^ut c^rtow 3fmw 



cry to? onto 







v5[TO%. ^ ^ W HTc^f^TW 

cH^H M. e4T^ cR^T y ^Tep T^-ir^ M 3raft ^T M 3RMT^ 
Clepsydra ilH<*> ^cl^. c*Tl% 'Misyi^l oieOci muyicl ^-scici 
<fc^T cm^TT 3RT cTtfTcT 3TT%, eft % M XRtJ nSR cStf ctfta 

fesiicK cTlc <;is£i cR Malefic! Rss<icj^i mufl GficT ftRcT Hl^l. cR^ett 
foslIcR «R5lcl^te515jJrir %#^t^TTyT$*i|3|i|dl Wf fe^Tmuft^TTcT 
f$Hx\. ‘Mk&kfld ^T MlUilldl 3TTcT Rrwiw M«f cfR^, M ^TT 
JTTcyfWT^M^. 



Tfte WFRT^t I ^ 




3T. ^ *£0-3130 

3Tc^Ml 

3ff^TTv^ mu cbUlim^H -<sH<^ 

3R£T c^icim 3*u i (atomos) 
3f£ ^Uldld. (life 
atomos ^t 3Ttf - 3ff^wr) 
cu% ^ 3^m^TR 
*iC1ftcqirt|| 3Rjj% 3i|cfcK * 
-3fl^RlTFT ?*rft TJOT^Tf 
<+><ci id . 31^% 3jnj^ rIciic^k 
3f^r ^ s«-qi ^dScilN^sK 
ftfeid 'TT^IcT. cR 



v5TcT *TT < 





STRSefecT (?. 5f. ljef 36K-333) 

IJ35 3Tc4cT ?ftg5 Sr^T ftcTT. 

*3cT:% 3T^ ^Pld foil'd cPTR fcfr. cUtf dJMTT 3TT«ft 
S^FT T^TT drd^ifl ftn pRUlft wTR5T f^cT 

W^MId ^JWdl nqc-l %cTT. 

<il^ !Jo5^f^R5 3Tf^T?T 3t«jn *jcirwii*i^ 



(Prote-hyle) *SU I d l ff . ^ iKIUfcTT ^joraif ocTTcT 

dAdll^Tj r*H^fttftl«ed5^n5T. ^noTSrf^TR 
U<fek^ ORTcTTcT - 3OTT, sjfld, d 3T1sf. ^ H«l>d 
3TTcW ^TfT dl«IT (Couples) cPIR #3T 5I®cT 3RTc*IT 
crft 3T5TT v3WT 3 ^ft?T fifcdT 3TT^ 3 

vjil^UI cPTR S^3» *{|<iki dljlci. r^i+jci Pi^ita dtci 
*TR*T ^T^T 3TTtcT. *TT *TR *IR *jc1fic4 

PmfoT SRcTlcT. m wfi^liMUJd ^ddld'flcT fcR ^ 
5^ cPTR fW.” 




EZH 



\^&u| + i^bcfj = ■SP'ft 
^3m + 3TT^ = 

^ftcT + 3TT^ = TTTtlft 
^fld + = IJ^T 



MNS 







^41aciiq^ld sJc^J 
cPTR <J3<u||-q| tjk 
^dslcilictlfcrftcfxf 
qra^^^rafcT 3TT^f 

Ajdsicil i^UT^ ‘^R’ 

<3n^ 3nf^r 

3Tra51TOT^McniR 

F^cTTcT. 



* 






t ipnrif <*luirMi^ jwiuiid ^cj; 
Stlcfr'cIKT -3TTf&r f-^U|H-c) cblui^^l 
J^clSSJ £*Kild 

5135^. vJ<il^U|l*f, muqi% gTWTcT 
3T ?^cT ^tlTcR eWUi|mi({l ‘^ftcT’ 

r t i r^i 

^SJTOTO 

cMWdl <3TT^cTT TO 

<{|timU|^! dHM tICcfr 3ff^. 

TfteTOFRTsft I n 







STT#, Wlgl^dMl 

ant trm gif ^ntcT - 



3ng>RT (3{g^M), ^(w), 
(graft), v3ntr (muff) gf&tft (ggigT 
g^). gpjpnjffggM 




(Tntratomic particles) enrlcl ■ 31 ’Hdld. 







Rjc)| tfPTT '3T u ^'tk^l -1'Hcl. ^ ftffcst>q <3Rp Id. 3fD^=cTR 

TF^R^ '3RRTTcT. ypj, wFefgij^t; 3flf&r OMNI 

(molecule) cRTR jflcil. ^'i^iootu ^ojrzn -d^hl^ci fcricfy cPTR $)dld. d^JIdT 
(Heat corpuscles) ^Mld-i ’ ’ 

ORlcbuiKiBITykcilil drd^ll^^uiu) 

RFft cmi^iitF 

my JjPRFKim? «raifttr snfcr. 

di^s 



wfr 



yr wfcn toft cr^<jt «frttct. m q^mft jpmif t 
l R* l RftM drdicR 3TWRM OTT^cT. 

YIN I ^,mc( ^rcH^n f%rr 1 %cT 3 TT%, cR 
YANG t ^ard ^f, f&m y ^d^MUi^f) ^f?J?T < 3 RT^. 




■ffte i ^ 



<^>lo61cf c^l^fT f^PSST ofcwsrra? 



3^-3R3) \iPT {vr|cf)Ui|]£r sj|^< Msgcll. c^llH,^ '5T T T 3l|U|<^1 'JtclaS '3TT^ 
Onf^T cRcfqf, tl4 3TTf&T rtMl ctacMHI ^3^ ^TRT iT^cf ^TTeft. c^TTcJ^r ^PiR^ctJ 

(rffe) Hli^cb ^Tjpf MfeH 3nR|qriR tRRcft. STTcT f^PTT 

(Alchemy) -icfh tt^cM'll ^cPTRT 3ilcfl. 



SlplerSHisi'eu ft'flJl *TPf 




^T. STcTcfa 

3 i^<t^i^ toM, ^cr to*iT TpicR areto ^chaif^ii t 



m - ^T. *R-Z*i □ 

d i Ch^i i 4 FShwk^ 

ftctjRtci %<rf. c^TTcT TFt 
mull <sii^^. cii^pMi ^uiytoT 
3T1AINH cbdl 31lfD| <s|-i|M iWIU||d ^ 
TTfcf^tl^nsrar^ (Kinetic Theory of 
Gases) ^d^ to to toft ffcft. 




«l|M11^ 

■feMrTTa^?^. 



’Tte TOFRN) I 





ijfe^cT ^dciicfl yrrW <m& to 

3nf^T c*TFJc& ftSFf did^ TOf^cT cTO tRI^I 

cHlf^ld!) cT ITT^fdT ^ aim 1(51 vjcillfcd 

cfcKHfU^I t ^RFfk d^cUflh^l fe^TOTT 
*iUcfrfd 3fT^ 3TTf&T WT f^FcTT^TT 3f[f&T TOrf^cfrMI 
TOT Tjfe: TOT diddled ^dld ^TTcft... 




aro nicbft ft>*w i J-6U | ^ ,!teg 4^ct>j)d dxd^M , ^clK g gfclfaUH 

cisi^lM *JTfcffaff ticcr>i-c(i *iq|*i glcii. 

tororo sffaekroT 

ct>C4*licK vj'-HKuqid ’3TP?t. 

^ JTcto 
ai^clcb^ viilU^llTfl Hfdt 3RT^ 

3TTf&T JPfrft *Tcf TOJT?^ 3RT^. 

TOT wf, STOWT ^ 

flVjh*JI vHlUiimi^ 

AW<hM) M'ilcblSI cf^cT 3THcfr. 




Tfr^ wfrH! i ^ 



xr*mni! 




ijpngr WMHi . 

“3m^TcTT ft^cST tn^^T 3TT%. 3fTT# GT^TTW 
^C1<t?l^ vJicfijicH (Distillation) ^c^TTcR 
ftqooqi wrar v3ctT?r ^fcr, tnc^rr ftesT ^t 
(vrit Id I <rilct> HcK TOc?? jcbcil / i { C 

*Tc£R r^uicfld)” 3{^ OfT^TcTT <■ ( ) ) 

*!£&. 




*TcR*,.„ 



ik$y&,WRw&wfc]\ 

?1I(?1I tfll&1. WXcflfflti, jfl 
3iw)6t{l ?ft£T (?1ia^l/1 
ZRWiifl (Wei). 




WteWRNt I 




^r. tjcf ^ieicdii Lincoln 

cTT3rt #nrt^ ciT^il^H.^ 

drd^lMI^II '3TU^£fr4-||T^ ^||aj| 

^IM'I ^cD. cTT'Sil^H’cill m-qicK 
telW ^TOTcTCUUf 
tef^TcT eTtcf *tcT. #^TTE1T 




dHdd Hc^. ^MTGffTT fiWRI ftcTT, 
'Igiec^l-I o4Mi ^l!S!c|c1 <3{^ 
3 ngrcr 33 flTOfc!*|cM] Wild 
41-|4 h?.^ GftR^nmT 



wicfl ^rraitaT jd-Miuiid 

<a|Ui||-cij| M^cfld^d f^J-(<L||^||^|l-|t^ 



%&n imam e m 
mx£i 



\ 



$1 

W&. 








t '1 14 OfT^. ^ sT^JT 



(Khem) *TT 









f^TR^RT andt ant, # witom t nra ‘#at’ (cheo) m dta? 
5ii«dmi^ an<t aRnt, 'j^TTcTT apf I cast (Cb4>u|) fcfjtn I Pour (oftcfot) aRn 

ftcft anfar eft gwictei tiktj^iHhfl i n&M ##Rrt 

ant. anupdt i j $> afcR arcntt ant, # ^TFmiR5r fr ^ ’chin-i’ m foft 





£33 qif ^jpf ^TcT irrch. ^r <^UJH 

^'Wpfch ften^dt ^MI*JI^ 3T3cft ^cft. 3RsTHI ORflf^cb ff^faT cfR^TT 
g ^dif^lcb^ fiWldl ^cTT. *J|ft|c||i| 3Rsft ‘3ffi’ f^T ‘^’ 

alchemy *TT Hledldl 3^f toilet I - ‘^faf^RFT SIT**’. 



wls^fc I«^ S*HFT (vtfta?) (13^?-^?^) 

91 S3? Xfte 3^R taWTR (alchemi st) ftcTT. ^«sfk^ll TT^ sftcT, 3J<£J? 
3Tf^T3^qr£T^| J4^ 3TT%cT, m^HI Wchl ^3to3T^3Tf^l?33f?Tcl. vJdl^U||«f, 





H^rcimi 3T5R 

cRTra?Tf^cT 











(=?T^T) (?tor 6ZQ-<<W) 

| m I'cflcT onurdt IJcf? Tlte ^ WT ^ t^^tcTT. 

^mn^ii^idi onici^iRkch anf&r sn^ftr fen fecft. fci^iui tjsctt^ 

Ollftl ^MctJlcHct? ciuf-iim-HH Jra=cT E?^. o4ld vdMcb'i^llcJ^ ipcrf GRTT^Tcft, 






qk^H T^unSr, OTcrf cf 3TT£cT cTON drtuqhst 
OTccPcft^STT^, SIT^IcR 




(sodium carbonate) SHf^T 
^H*c«{l (lime) W. cOTcT inw 
mufl ClctJi GTlf^T #T ^ d'tlq 
3dl. cqMcK ^ f^TSM MlaH WJI 
<3T#r emerge qicAc^cqi 

?s<|c|U||xq| TTqj-xr^qfar 

spTRT ^T^^Hcbai) 
cH3>T. -3Rf *TTcT ta5T 3RT. 

g^taun^ftw 



KEaiEEBIUHt! 



» (Ammonium chloride) 

ct taw 3 ffcTT. ^ cRfa 

3ctT. t ^trafcT ^fcT (sharp 

^ > 

water) 3RRT. ^TcT "dle<fr 

(mica) J-^uiv^-d wiffit 

OT^^c^tocZ^.” 



t I ?0 







Well ncftcft g»ra 

dW*H ^cfmdHKiJI vjMcb^ulid 
l^IROTT ^WJId OfTcft. 





^T. ^ Vieras 

*TT ^1 deb Id «RTTET ^TSTtM ^g^T; IR^ ^TTefteT slfctej ITOfr spjJT 
I^OTRnW^TT MsGicfl'Hlcicfh %f^T foiWHiRMl ^FH\t\ ^ felled 
Tfcft cbKoWi. c^id <bemi chchooqi m<s^id HivSc^i 

'V 

^ ^'S^i'tiK'^ j j ) *-c ( <dih eb'ici eia. ^mt ?jtcj% ^mIck 

^fNncf '3RTT i]<J (philosopher’s stone) fJtc&cTW, *TT Sfraft ^ 
3TWT: $m<id 



%e wFHbft i 33 




/ 



\ 




... 3)|(0| Wc^lcb ^oil 

Pl<RII q%! 

j iW uimrJT l 




*i|cfr|cH<fr clu|Hi|<£cf| 3TTf&r ^clKMi ^crgiScT^cTT 
snfar sjl<^ioAcii ^tc n. gtct 

STcfcS IT3 eTFTclT ^IcTT. 



cHfawihHIcJ) 
^ q i d 
«wwdi idt, ^ 3rmT 

<J*WdM 





'FTiwr ht^ "itic), ci’fl vm^bf! ^rry^ 
anf&T iifslHii ^rvii'Wi^i guimicwujH 
faefcfad 5 uc*n t5)c4i. ^<^pj| (Furnaces), 
vjici H'xat'fl (water bath), (Retort), 3tcfi||dH 
^ (distilling flask), ^413 (Beakers) SuftiMiajufljTT 

^raj^rmi ^tHt cihicii fieri. ansjfts? ira^R 31 ^^) 

cuM’tlct <3TT%cT. hIoui JCTMTcT fcl<t>I*ld ?TT^. 

cRTR ^oiPTFft ^sflcftoT jrfcfsm cFTR :- 
Mi->4i'Hl«id 4 cfe^]<*KU[ (amalgamation) tb'M 'Hl-tlMI 
4>ic u| anfar ^isi^tf <£K<i)«i> 

3{capcft cftr ^?ul. ctrMi 3=*rra 




; I#T gcMWH 



T ite wnrdl i ^ 



3T. dtoST^ 9IcTcp 

<Wct|| w4hi*jcS ^TPFRIR ^ ^ yi<jPqlH^ll^ldld 
ylsb<jl, ^ SJTcJ fcF^T ^:^nr cf^ cM I cflel 

faftlfcci tTRjt 3TOM ftfs^RT 3R0t 3fTfa SJTcJ^TW JJUlMt ^TTEfuft 35*0*^ 
t^gcT *TT cRcqn ftcbfad ^Tcft. ^iu|ct?mi41 ^>cft STTcJ^ft 3Tf^rfcl>qT 
•311^1 '3rf^ct?Kct> d4k 4><u| cmRlCldK 3t*f% cfj-<Li||^ ^*clcb iJcbrf^ld 

ciMidl. ^T ^WHStnWI^I criftcb ^ll^i-cfl TFTcft ffcT ^tcft, c*lHt 
^«Gtllclct? 31^1^) ^Icft, 3RTT <*>|cA ^YcU. 



?. ^I.S'iOO can ^Irteftlrl fFK>fl*RI a=5lf^T 
(«a saso-ws) *n% ‘ferifc antf ft-htltiijV 

(Liber de arte distillandi) $ iTfrdT^ ^tdd? Wcbll^ld 
W y.’RTcbld H^fcT: cHHIcft f^T JTTWriW 
ora^srmRjfT ^m- 3$4mcH cptr ^utrtt 
ctr^ dJitiicS) dMiuiixO dgcb^u) zrr% wtoTui 

onf&r ^fmcfld 

^fm j«i| | 3m ^^sflEbl^ci 

«3f|f&f cjufalij^ ^ ^'Klcf? i^-ci-s 'idPlWdl^RT 

fraMrre 



cb'idMi MldHvj^i'flxtt (water bath) 3FR 
3RRTr[T 3t#T cM^lcfj-cll <%$> (vcfcZTT 

qg>r wifxft 

^is^ld (Conical alembic) 
s<c(Vm <b*m\. WT 'ni^ldl 
FS (rosenhut) 











vril^TW (?E019 rt SS19D) 

?T T^cT: THFFnmr^TcT qTFlcT ?^TT. fafasi ^TTR^ftcT y^tcft 

ft ras uyRi i^t eft gfrflR ^g?cn <mfir gtaff aftregrftr **nfira? 

'Jtrtt. M jrataiToST wmcft. 



r-^XC£USNT> 

U-a*o*atd&V' 
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§ert yeomen yR^n on^n^m^T. ykiTj] ncf>n*ran er^rar 
yTcj^ft r^lvJ^^^TRd^K tftcTld. 3|lkli«4l <flsfcirq>*ft- 
3#^5 3T5RTTcT. ^ l€T cfe ^ |i^ cb41 cfld&y 1 3 \ Iklh^l I §1 K wtoi 
TJT^cTTcT. ^T^WT^f, ymf|35 qt^f^TJT 






tj& 'Hc4>d JciTd'tf WvZ *^-1 3flo6'{gc) <*>1^1 ^ 

<d ra vA orf^Fra v^cffi ?fth <r£ ^ *f tern jwimro 

cFTR q^cT yf^T cblcScft. 






1 



«cUlct|I 3ld<frld «H*HJ(ll4dh4l ftxlKId «RcT 

STScIT. TRTT^ra? Ilford qpfcT: ^ wtf cTOR ftcT ORJ^T cSTcT 
4cfMl mmfci F 3RT^ ^RT HT^t, ST 11*1^ tfR*dk!cfl*H ft^RI 
ITFt M<5C^. cR cft^T PkpKIcoqi iil^liqPlth q^ClM^ «U\JR$ 
cRTPcT ?TFc^, # gt XRfNlT^ *fto5\ H^TcUra^T ^cT 

*Ycuicr# ?t ddctun} 

ijorcuf ORTcTRT, Ol3 *J^cT STC^ ^T&lRfVT 3fUJ%^FcT 

(Atomic Theory) g^Ttfcfcfla ^iicii. 

«PT (?{or ?t?(iact ?E3B) 

^freffelT wfi ^TTcT ntoit W^lcb^UI 3JTjjrZTT ^cbldi^H fM. 
vddl^uit^f, <#R ^ctezn (Copper sulphate) sOTTcl 3d<?^| effect 



cii^d 

Fflte ^TTeTT ftcTT. c*IT% MlTTT^ ^ <3ilct>l<HH STT^! 
oq^T ^TOTsRT fail'd TTTS#. 



0 # 



V* 1 






^i 1 



li«t8£ 



\@ © ® I ^ffcT i:pJTcft, “cf?H, *rifo 3JUT 

\ © / i?df^ei *M«,c« (Corpuscles). 

\ © ® 0 / f^Rpf fn *U|i4 »R^cTT 3RTdt. 

\ _ / dldldVUIId 4i-*ld#t"ch^ $ ^or 3M(clld. 

x GJ w / 

N. @ / d-*nti < 1 <MI< 1 PICP ^ h<<i4<pU| 

^ '"" <)\4H h! dfVl I q>u|jt) d<IK ^)oid. 

^tT <H+^ qft*TTO, 3M4 >kHm, ZtttR q ^Tcft ^ >pi$pf ?*JT c*IT 3dld." 



ft 3iu]rf| c&cml Jflft M-Scfl tjidl. HIH, dl^d-l "vH^’ 

‘iratfeur wmKdmwi^dT. 

cqT’3nq>RquuiiTfl cr>cMdi di^cii^T 



Jirji 



. . . R<r’ - 'The Sceptical Chymist' ^ 

JJcblftld ^ ^ l41d W4> hfcIclK <J>^T ^|d||^ 

«RTRT cbcilHI ctjl^Qill ^TT. t <rUsHq)cfl 

iteft. TRT f^OTFTRMt HeRT ^TdlHH^I cT£R£ JlclddkJI 
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II^Hl M<d ^clIHI 4?crd 'ttl'-l, nic9 3llftl 
cR ifR 3nf&r Jrra^pn' 3nuicft 
wteft. chRW c^rfsETT c*M “TTRT^TT 
ftRlRTR^ ctft fteft, fcflTOcTT *WRT ^ 

\ ORTeTTeT, m cTNlT ^fhT ^Teft; feT 



3TCTctc*TT Invisible 
College ^TFtcTT.fTTC 



^TTeft cT^W?-^ ‘TRM 



‘■in | 





<^ct^ic<yi maw\TX\\ 

^TR^rr^ cT§r \jq<rMi41 u<jtH 3nft>r TRnqftq? 4 *i j imi 
<<*B<1 i<jun-*ii 4{i*rdl qjq^ cfcfsfd fTT^. 

M<9iai wToSDTPUr q<-c^ *7dHI c*TT dTcJCTRJd Sq^T 

51^7 M6C1MI te-tf iq41, 4-pU|^ qT f^TTt^ *l4ld4l TO ?td 

’SRT^ miJ^vjI. *1441 tT«ii4 vjicbeqid'J f^TccT* <ipuii'£l dvjidi*l 
$d4jl <ng, qT f^jMidi ^)xj ^q pi 41. 

Sjiq^qi wciaiiicK cqr4 cdT^STT \JT5 ^jqjtitattl - 
^ITcR t cdl^oSxqi g R l PUH l 31 3*15 

Hid, ^ qiqi qqq *|44I qei'ltal 

vjddHIiifl eTT^qT*^dT#d. 

vddHI-HI<fl ^qy cTFT^ # TO c^TTWT qqlqtfl STS^qf^. 
33T?7umf, 'dTs{d*l q?iR faqfq vfpft dlcilddl IFTcd ^eTT. 
HT?, cTO cqTcTT Oiqqqr 3TTcl. 
wcldHI'Hl4) ?qT eTFT^ t W&- 



(*FT cf 
cTSTTcT '3{1^' 1 cf>t MCitiiHfcftcT ^T 



WTO (Terra Pingus) dwcr> 
j^cftl U^vj|c6dld. 
vjcjdHIc^uiH IcR tTFT 




^TcR ^n^T f^T urfuf 3i4w wTd (^oT SEED ct 
^ctRTglM, v«icHI^I JiM *M«xfl*«U| M. i^cftt McJI^ 
iKiTvjflWH (phlogiston) t f^. W lfa> 

sersdwi ant ‘srauT <3mgT ‘vidcmlkr. 




Tife wmMt i 







$JI<3Ujtf1d MQiqidl t|K|^<ll CTKri'ita 
('tiu'l) 3^97 irfsfcm gl'J»'i fi oyl 
»rai'*fl'tC’i<j<ra d-icild <T diNI^ y*-^l 

sn^facStft. efhnrft bt 

qxrnvfl*c*iyrd 3RTcft dllfdf eft <ii««i<fl 

q»R 3nt." 



tIHi<^ wflcNm grea anf , *rra, ir muwi ra^iui^ TT 
O I< | <n vidd SlA . %W l ^um f, fl l l l^H J*<uil<wm H 
3imu| 3lA ^tiuidl, <S?t 4<5l4 ^nf^TiPT klfll. 



33 PT dl<ftdl. 



tRcTI«l‘WFrsft'H J lcfl fteft. ^CST cw«M) ndltf 







cUM <WU|H cbKufl^^UIRI 4W|4jftc|> 

3iict?cfuiiTm (Chemical affinity) f^FcT f^f^fcT ^Ml gldi. 
cbcM^K (vjill cUld£tf *TM)c|dlc1^l 

hd * cfcuii*-^ 3Rft 3ll*tfu|it|cki) 3R^. 

y^d 3racTRT. 

#*ichcMHI UcfaWKWu) cJN'HcT'3||U|Uii|4HI^ HIN3SHT 





c4ld ud# 
. c^THT^t^GTRTT 



M, 

d<*rHh*ll dliRI^ HlcWl^cf. 

KlcIl^H fi-^clT v^$t (^TBT ?£l9Qct 21932) 

WcTT cWR 35^ c*Tf5m Hc^ I^WItUd 

ctiqR^cmul HhSCII. ulsfcmi 'HevK^ <T»^sj|c»dld, 

3RTT MQI<jf*1l c4l*) i^cfei •Kl^ld l^cfeftcl vicKcMI 3l |cf?cju| | t*| | spHI'1 'W u *Jid 

3ncl $lcl; h?uivj| ’WHicflci *ic|[a ck^i M<;itiR tfctfci ciasRfl , 3i’dci<rqi MQwfa^ci^ '3 h < ^ 4 u 1 

Uclfd cMfl ^cr.He^^W cl^ l MctmfiaUrgg^ cTaimckn^ll ckKom shHI^ Hfcdf gldF. 



3ii«h4uiixn new ( 



Ztf£L£ D£J J>/KF£JUWrr ZAPPOXI5 

ebjtnxi entry dffirtnU* Juistwa 
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.A. Ejpritj auJu ^ Tirrt, *ijcr-imiii m Q Ciu'm 

.0 SM rf f* 

HJ) j4u* uinuc ^ Arvwv ‘rtwnJ' 

»(B @ R»fuU 9jtntinmn* . Ffttut , y ju» . 

&* SiUlmUjvc* . Q Of ^ Zw 0 JW. 

0» StLaieaU i+Lttii } jtyaU PC ftpri f tfttoimlUr * . *y Itpiil 4mi rfTpnWWwfr 

Geoff roy’i Table of Affinities. (From Memekti de VacadimU roytU des 
tcUnc*$, 1718, p. 21?.) 



k ~ 



nfe THFRFcft | 







■IPJ 



'Jif'm 



ycT «TT^cT, SfiRIcSTT *!ld<frlUJI 
3T^q4cT v3TFT^. GlcWIciJI gra ced 

^rafcT TTFr^r^ - imrtf^ra? 

<3Td«fl<p<ui (Isolation) 3nfbl **h<j*i *-£Ujn 
-A iJc^q> qi^ itqaq Ojlo6<c|. 



'hJl'p'i ^c?T (^of ?sai9^ ?as?) 



Htjidcqi ‘F^t’ TOT 3Tt?£T ^cft. *TT cbWId c*n^ cTTO 

UtM^ liter g57uiimi<il &*****,, 

: l^te5'r> (pneumatic Trough) ^ I 



xrnnn^ 

Itoitcr 

Mini ^ii^rii 












mm 









-j|» | 






f^TRT% LjufLiul ^clcicl. JTWT OTTf 3fT%, # 

^I'tiwRcuRr^i K'igi’eJI mv*-! T^MT 3^ricT W[% ^TSJcTT 

'Jliuqi^qyil rqmi^i %r]^ jpryrf 3RMRT ^T wf cPTR ^cft. 

| Ko 



fiPWc} (S1933 ^ ZtOX) 

Wf W iNt ^tcTT. eft TT^t afSeTT ctft 

c^nt iTcfik eft orf^raicr 

R|ct3dl 'TefeTT onfir c^ft W59T aj- ^fc l 'H i otj l 
q«lh4cl ^TFTl^J ^ftdftHTcTT g^TeT^ 

”i c 6cfl . eft t*35T ^l^H^l\J|qc6-q ^|£|ijrj| <r^J leTT 
f?JT cbi^-6iq-'3fT<r>Hi^^ii XpR tff5T 

*TT<5T ffecT 3^. ZfTcJfT e^Tlft 3Fj=TT <3T»7RT %WT 
3TTf&T 'Jlcdeqi cilcr*SlcK c|p|cf*i 
'tflswm 3{FT ft 3^. 



Pneumatic Trough JT£ftL||Ui||ftc|vf| 
tfP'MMI (mercury) 3KR ftsefT OTTf&T ^Fjft 
facuflctRui (Isolate) 3RmjTcI ^ fftaScjeft. 
clMcT 3Fjft f5<n < ricp'tui i?R=q ^ dc?ft. 

(3JRW ft MIU4JIC1 f^Mobd 3RRT) 

^I^PFW TFjft fach Hch'iUi 3RWETT tfH 
ft^cTT. ctTFt TFjTt Hmf^cb affcHHI^, 3>1#T 
himcmi^'S, ^ectR ^atfcKiiftd, ^FTgtwR 
Wkl£s 3 '3Wt1^3TT, 3fft r^l-ciii cT^farNlT 
3TUtm c) J |ei ftpft'. 



^foT ?1919K 

-3lfchHl^r(| cTTcT 

(precipitate) ^llaAcdlcK e*TTcTT ^T#T, 

^ u l«rft} viif^cl TO 'JlcGcl, elft^ fftft 'tRcfteFTT 

vnitei ct?io6vj|haici, ft <Mw\ cfSITcT OfTc! . 
Q'tCcIft ii|U|q|^y|| 4-$u|G)^ ’3tTR^H«IH'cir... 



fttetFFHRfl 



stHtcIkicii ftlcff. 



mien 

fw'ecctai 

3rTchHl^d^| 
H*ll«l. m wq)<|l*} 
^il-SI qiOtdl 
^fhlciMldl ! 





LhdTvsn^dH^^d fcTT. 

^RUT ucleHW^H 4)<fcc6| ffalRT LMhllfciH Qui||xf| in 
WdT 3RJ%.” 

3>Tcf SftcT (^T S19XQ ct *£££) 

qr c^RTT tT^T fra ^WcidMUl STtS^T cblddl. 




D'Kel-ctil Experiments and Observation on Different kind of air *TT ipcrajRJfT t f^TT 
^Dqicf 3TT^ 3TT%. IfTcT d|t£i|| dHIUlft dM<friU| c^Rcjcfc} <3TT%. ifTcflcT^ 

‘trf^ h>u|\j)^ ^Lfj (Pneumatic Trough) . vJdcyi n<*>i sK^flci vjcTl'i, cR 

^-^iidThT^^ant. 



d l d l ci^u iRT flYdd l d , 

T&m 

«>ctau||«m g^cT amiKIRlkfl 
^Ttrrar +15*31*11 o*cii. 



wRprNft i ^ 




H 3#cf 

JJWlPlcb TTTfBcfl 3fM ^cTs«I 3TTt. 



, 3rr33fH crfce cTqfofvnk (^or ?ig*3 rt ?i9W 

?T $fWcT TTFp ftcTT. ^ ^cH 31#T ?cR 7WKlP)<J> utaTR gfe 

feft. -HI Id I Ofgtmfl ^n^ft^s^^ cfc^T^vjl-oLii ^Pl CT^fifoSTcft. 



^TOTT«BHr|dl 



‘<i'« i<jPi«t> 351 eft ’ 



^iloixgcii vjiiol. 



“UTej^ ’JT^FT (Calcination) 

3 WTR^qT 

^cFTnwT^r anf&T trier 
^rrcpgT w^tft oreefr.” 





3toT S19GD ^ s 

3TF33TR ciTi'-c d^T^lPjf^ 

TT«^c4l^cbtl^l^crll. *lld dlh) Utcbl ^tfi ^J I d <Dd ^ I oA^ . ^#1% 
'3RRT: arjTO^glTi^ ^TTeR ITT^; *m% 3^Mtfd e*n% g^R TTR 
dlcSC’l 'TT^t. ct vsy-scqiq < 3rTcT vjl|U|f-i|| fifay -3TRTW c^TTcTT 3fMT. 

gic^l ^4fl«K*ufr I gldH 3lTchHI& d*m 3I<^ 3 1lfft| dl l Jjc^l cj^H I ci 
ITTeft ^ FrF^T. *TT JRFTHcR | eTSTTcT OT#, eft xj^T ihdT4]^H 
ftngRTRR xflctJcDd f^cTR g^UTRTHT gidtl^ c*-lliW|u| m^rfujv^ 
3fT<t>HI^ cMItlQimjo? ^CTRIefT 3TT^. 

41 m hi 41 I 




m m® 







stot R\aw> ^ Ricwwr^r 

<RWBJT ^IWHd^f 

vjil^ih g^njivi.'W^ 

(OT rt S<£3£) f&K WHIU[ir|| ftm 
3TI^%^iw feTT. 

c*TT% cjra^T f^t, c£t ^fcR cbNPdHi^ 
f^RT ^cl^lr^i dvjHl^ wm f^R 3RTct. eft 

?m «frit? eft ^^Pfcbftc^i anssefr cu eft 

<£:f!nftcm cTOTC %cTT vaTTeTt i-IMUdl c^MT 
qcf> ^m\. 




'jfFf siccH (sues ct ww) 



^ WldvW^I *MS*lcNU] Zpwfi, 3TM gmicT ortM 

viMLirfl foetid %dt 3nf&r ^ (compounds) ^ft cPTR 
^teTTeT ^rmmmT h^ctt. 




3H|chR]-^ Tft^ 3RPTTCT. 

ydd?NI ^-Ijcjj ^GRTefr. 
muft t fm^FfETT TTcR OT^cT 

^TR^vjHt^I w OTUjqr^T 3RT^. 
OWff^OR fT 0 W^mH*II ^ ^3{lf&F 
HW^Hdl ^cf> 3{Uj;i|N|^H sRefr 

...cjjft A 




■nW wT^rNft i ^ 
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WtnsMIATKO* mt fJt.Aft*. a 19 

i?iAT£ l¥W iEita fAti* iMtom tta* wfcftwir wwfc* 
* tin 

% • %' 

%, %£«#, if* wL )(£! ^ 

S.Asww* t - S:w t& 

V* Imw ■ * - . - ,.sii 

+ - ■* *\#H ik** - - - - , 'is 

■Jr - - v : '9Js CWr * » * - 

■S 8*V!kk, - Ut-i - - - - - $S. 

? . SSsjgtiWHfe ™ - - - $om »St4f- * ■ ~ - tw 

# iJmi, *-■»*, h^m - - - . 3*a 

* $wk, < *■-■-- Oc&f . ... - < *||* 

S<> ^ M«*ssfj; , . h * - 5£? 

tL A* *tdftT sf « *icm, r tsUfi ttest wf ; > f 

es*i*i4(> * «f»H(; transit ft ana! **> 

tssmwrHitrft fey * faiuiWM; sSni«^sfe?wi 
4*a»i set **s%ht as: <*'*-.»* $ 

SS5f. A* *«# *sp»nti4 S ■tjf’iswte shi 

i ^ * - * * - '- - * -v * # 

&*, Att a*** *r *iijf^ £**, iwitpwtfij <nf f u# *jwu* 

*t*1 Sr *f ev?#*s * * * - * t -* - - 15 

S}*, (SMutfe&Sd 

innf Jt sif ^ ^ - a 

$& An ^x^se*3fW«k^n*s^.wl^'■ ftf J « ifcf* 
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1 S& Aa wsiMB of ewbtatlM f *+< 
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3J, A*:*K>ni of*«^i|HKip «s4 1 BltS^Sstt! -f-S 3A 

3^ As 1 4 $ 
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“ v ft • t 

(relative weight) ftc&ftm. c^TT% Picoqcleqi muqixAii |^3(^t|U||^ 3f^ dR^cJH 
^Irtmi 4H-|- WT 3lTRnH«H 3ItftT ?Vy ^FT 3RTcft. sNlt)Qr ^TR 

<J«ptea «Rc*trt -arrf^rsRiiT «tr ^ grtm <gi«n^ i?rc 3mjEn 
VR <tti<scii 3TTftl dlitj^ikiqi tlf^eii a«roi H*IK %?TF. 

'Slcd-i'A c^iqi %^PvT cijcrd ^niRTT^t g5I^t fxFgRIT ^JcTT. RTRTT ftj&Fxl 

4flo»Kcii wTFRIRn^ ^IT fq-^iftja Rlaixfl -h<4ci ^licfl. 
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Hydrogen Nitrogen Carbon Sulphur Oxygen Soda Pot Ash 
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YV 



Water Ammonia Carbonic Carbonic Alcohol Sugar 

Oxide Acid fl atDfT1 a) cohoi+ 

1 atom carbonic acid) 



*77^ 



I ^'a 





Vfl'l-'tl sflcpei cT R6S6) *JT *c|l^kl 

WRc^TFT, W ijcrlSoiJMI an^c^RTT 

*^1ftoq|TiJ| 3{^3 3 iu]^h1is|c1 IJcM tld'l ^iPl ^ 

■3T^3j 3iu]*il<sfci T^fjf^cf ^dld, ^ ^f[^T 3?T3<^. 



^IgT *60*. ^ < 3 ^ ^ 55 ?^ 

(*FT S toted 3l Uk°) 3m *HWHdw*lA, tarcftcT crpjcZJT ^IcbRMHI^l 
IWM t ^jr ^\ ?m#jR <3TT% 3{ff^jR t w 

wft cWR HW^Wh^I * a^anfar 3 aju^ftc^T 

awtf^TT wm FTcft, a^ 



C3 

cm 



fFI^R SITfTO'iH TTFft (^FJ^r 3FR3JT) 








I KC 




*Hot wr GTipRRrr cRttt cwr %ctt. ft cRttt 

3TTO cllikld 3TF^c*IT dchc’MI^ilT eKhHH ^c5t[RT ^t?n. WRlto 



'd41cr5<UMTA|| 



qM TOcT diikcfl qr 



cl l ^cl l ^ orrf&T Hcte Hfl^lcn SHAIKH fcfere ^cnp 
^TFH^TT^f ^Hld# ^fcT 



^ffcrara^ FgqM afters ^TT^t *i)4)w>* cT^fenft 
<3mjPl* 'i'H WHiJIl'hflil Ri^ (modem chemical symbol) 
dllkld ^|U|<ri|Hd^ *HI*H4ilR-3| erftoxT 3T#F FIE HTcl. c*TT^ 

^d^cl||^ |^k^|%^c|lcfl^ 3f$R ^T WMT 

i^cl^cijl^l Hidhfl ^dld 3T^RI% c^lildl FFTcft ^cfT TJ^tcf 

OT^RMT FRT^T ^TOTTcT '^TTcTT. # f^d? JJcT^TTW ^ 3^ 
feT I^T 3|U|Tdf GfDpTR ^fdcTRT. 
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FFIR 


1RVR 
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ftlfcR^R 


ftrfcreftenr 


Si 


iNtaft 




St 5 " 




S2FPT 


Sn 


* g#fcf3RT5qT Rkgim3 ^T# cMUqid 3TI^. 


dldcfld cdfr) fxFf Sb ^fdU^ld 33. 





jfte umnNft 1 ^o 





(^oT ?19319 ^ Z\3R.6) 
lf I ft 3 lcc|l'il FTStcfFm totftdTcT 
si&wiiwmi niww^cTT. 

^'Scbl'c) Viqf^-DE9<;'1 rMldl i^cJH 

aieqi^i cTi^n ^rrcTi. mqc£ cm 



m 



>Ksf»y1C3Hifl 






lipjr 



7JIMV 



c^ITcTT 3f^ HI^H^ 

fedAPMI ^TcmHci mq fdcTT 3RMT. 



ftrsu 



~£\ fe\ 



M\ m%\ WM 



'•■mi 





P Q/ «$lcci 

y (f (^foT S13*<* ct ?<S3G) fcfrTR 






cTSTcifT tfuci JTTiWra? 

l 6 * * ) ^ mcj^T ^o w^ft «Rc|cft. ?^D19 jt^ 

tetaftcT ftvfcrT m^rc 3^5 siRTt f^cT 3fim^r cr^- qte ftmn ? 

^f'SqH'tf I'NSqi vJccT f^TRftcf yi^TT <3f£ ^KSU^ld c^Fft *T^T fficdclcfr . 



^luflHircm ?^cr fif^T Of^Tcft. 

<3MT clldiq<u||^| cTT^T yfeT dcAtUim i tfl 
R3? c^cTlel d-ldCII. r*TMT tc^rfT ^n^frr 
^ u idld. ^T 3TfcT ^ckrH^nd 3P£ 3TTI?.) 



wm ^P^rCC^C^t^ ’3TWFTT Hl^ctxrl (^PT ^ ^) qicTT 

’3TTW WP^ T?op Pd^cl. 







whm, 

wm mfa mm 








wrtr 

MrfiM 

?k# 

m 



^ 4^*k yi^Micftct Tmrew 



^WKRTsft | ^ 






g^tcT cftfR ftft. ft r^cTT SlfteTORUT 
ft^> SI<*>cT ^Tc^ft. 14*33 4*1 <s||s^4^ 

OT ftjft. ITT Hleb^ ctTMT ftfa 
'il^l Rwi - TSUI'S) 

dMUilWIcft TRip tf^iinjnf 

3 *<t% 3T#r *mjft 

ct^istleill^ S atTjcfciiul givum^ 

nfftrsiw. %hi?t ' 3rewr=fTT 
nra ^Ift c^MT ^c^ItjUI 
IJTmffaT 

'TJNQI ft^3rT eft 3^ 5TIW 4 -5 u J s '1 vj^l'd 3TTcTT. 



Z 633 





/V 



J fq^eT 3JL|l|dHld 
HcimMl ftfcldHIvI JJHIUI 



onfui 3c5 <JMI UHluild <3RT^. 

farer ^nitvm d^n 
mmkui '<M^c<nii<i«(ii 

(equivalent weight) 

Wt UHlUlId 3PH^. 



UM 






'Jl'O (d^d 'il’dNpjcp 

^TT# ^cT cfft ^ 

WW 3{^ TTFTFT^, ^t#5f # 
'il'dNpId? <3f|\Hchcf|i»fl 
> 3fT^. sf^jfeT'SRT <3f^ Jj^ld 
SRTO^T, # j^r> O^JqTT 
3l fcl ftcfcl $H fch>c| | ^UITTITR 

3i'fld). cptr ^mm 
^XHTR^irHH ^tcTRT; 
tR^cmR^tun^ 

'ti^l vJ^lf^FT 
'3f^erci 3^ 

^t, ^RUTTT^ i|U||-i|| 

'3f0]c|'fl<n PHTR 31'H'HH 

^recTTcr snfar ^ m3 

tJplMul IJcjoifcbHI 
cTqifad 
Sl^cT 
^T#cT. 



3fjt^T5Hr37T ^RyTcr 
smiffcT '3rau||-^|[ ^ 14^1 
WZR 

£T^T 3iTcr^ i ^s t (binary 

compound ) cRTRFtrT, ^Tfrf 
^IHTRT^t^TW 

■d^lld R^ddjuidl 
d^fl^l 'il^cl. 3 (wM 

fer MldRmn a nfrH i ja ctok 

■dCUX <T ulcl^ld^-ci '3lTcf'iH!^'S 



STRd^lN ql3> ^Cbdld. 



+ve K 

i 



- w e 0 +ve S 



J 



+ve 



1 — 

-ve SO„ 



MleRliW 



3TCTT fejcT 3WUcHlryi SJcScT ^tcTT 

^Tf&T QTRTcIT T&H y^T 3c|U||-i|| 3nwdfeTT *|ckM (force of 
affinity) FT^RUT ^cT flcTT. cfM t FltfcRtJr cfjT^t XTTlftPW 
cT^n^TT f^5 uTTcT 33T. S0 3 <T K 2 0 1 tffft %cT JT^ftcf 
; 71#cT. ^TTcT OTTUR^ ^T# ^c*TT. \5T& ofc^^TT 
f^sfRTT^TR TTOTC SftfM $W$1 mH, CHTR^vjH fel 

Sf^cbiUMsK ^cTTcT t WIcbRU) SRJ^T 
3b 1 441 ffef^cT $ GfgyUT 3{M^t 

FTE cl Midi Snfdy fly Iff RHc^I-cII^MI cfa MlcjUiJld 

H^ccimi ckcii. 



FT fasfRT cim^cll '^luyi^cidl iflur RTcTT, cfft 3TFcT, GTc^ W 
WT^T IR^CR Si-MMfeyR W^cRUl fctct $nftr WT^T 
onyftyj ^iMi xrfcffir wsftRui iuymicjl cfr arc?. 



yR 01 oil ci jtw^t *hi<-ms«ii*3|i 4I ^pfcT: 35r4$to fpp 3te?^ ft^[ui 

ITTcft^cft. R^|iTl<iiHi^^WHVII^I^mi^lW^3tT^5cTFT^^. 

\jiici aa. 




famkrn m vmm 
’Mftekftmm 

m £\Ocm\ 



%e <«i*wUn i « 








^ #1 






TZm 7M 7T7 



(Vital Force) Ri<gi"ci 3TT? t 

§tlc^. 3fffcT3RTcTT ferf^cm 
M^lcl feife>el 3IT^ - 

Hell cjoll 3Rfr WFTFT^ 3fT^, 

# UllMlfotll TRKT f&3T 



I 



ft ^ 3|JT tM tTKRt fteft. 3TTUI# ^ 

l eRTeRt ^ ftvSffa cR^TT cfFIftcTTcT, 



F efre M v3{M. 



fiitfi 






sHlqUijH vilK SReTT. 



r^TTyRor^ictii 
lK'H'ilc[)'*rl '3TT^. 



I %6 







vjIW'H facflH 

(5J5f ?<5193) /a. 



*TT% l^^el^uncH^ (analytical) mfelt 

^unmiwid fet. ^jTsftcnic*fe 

U<bttzM\ afujrft ^Rcqr WJJfT tf^cT cm^ 

famfacT cbcfl. eft <*>l«f41 cJvjH c^^-i ^ 
^loMUdl OTTf^r cT^TR ^T#T 

^PT3 iTcKiife onf^r mult) fe*r wuniHBt 

' 3l ' Sc t><^'1 ^c|l<4-c|L ^ I cl cm cj\jH|-c.q| 

m#t efr, cmTTi^ fecit c|«H|x|| vJcMlted wf 
GfSmcTT 3TT|, t cTOT^T JJeZ^ST H^TUfcT 

mfer, w 3nfe^5R% fecit mrm ont 



Jsfe 







%63\3 - i^cIcbOT t * 
^TORT (*FT %C°° % ICC*) 3TT 









^4^0 ?r?zt^U<lhl *i<xjAv4l (molecular structure) 
fasfan cfejuu i ^ ifer KlItHcM ^cT 



^{aT - ^l^FT, WRSf 3Tli^ *icis<c4T^ ^ 

^rft cft^T f%3T TTTcT ^T#ft ^cicpiq><W #3^ mkkiici. ^ l <' sq '^ 
jbcbcfe (?{oT Z6R** ct S£^) f?R>. H<r$l ' 3T ^ 




V I V * ' 1 1 SN 

^(Combining Power) t ^Fft ciueilM ^Ps^TT ^TRIT 
<$ujg& TFT c?TT cT$tft ^T# 3RftcT. t W*& 

OTtijcTT fcrf^TS *HsW 3WcTTcT ^ $cK 3i u £TT [cbdf ^cicpRI ftjcpcaid. 



* Combining Power *IT ^ IcR 



dlH'idT 3Tl|. 




^c1c|5|tJ 1 '3TcT T fcT ^RT 3flcTT 
f^TRTcT trrrcncT ^3? cIFlcfft Stcft. 

arroe 

(sr ^ u<u) anfrr 

tFtarsftcr 3ii[3>qic€ *cmc 

(^R U3* ^ US3) 
^ci^u) JFR -Hj^clcll 




SSSf7 









3TT^raj^RT 









T; TTPF <<I<9<£1 






(Structural formula) ni-sel. 



ct| | ^ sfcpW TcRT TO, 

TOl^cT teR 3^eT WtcTT. ^5^1 c^lA 
WTO, TOT% TO:^T cffelcT SJ^T ^tcT 



Jp 

i***i 
IJH.1I* 

- H'iViJ 
!•»**« 
iim*>* 
$$%i 







illr 



LU 





(^oT ZC<iR ct 

Z<m) 3T#t\j^.TJ. (3ToT scxtg cT ?^30) qpft 

<*>l«f^l ^ J ll41 STTtHI <HM# dldclcfl. #f[ c^ I gTh-c^I 
*ig*ffshirit <r fcftcffa sn^eft# 

ij^hnliu) (il'idcjcfl. 3MT bbl<sfHx|| GfT^T^T 
^cj^cicjji-cqi (Tetrahedron) OTTf&r o^h^l ^3fT 

HT "dci^dcblrill ^TR '^RTetTeT, t c^Mt 5 Hsjc^ . 



Rftcl 'dHtic^ (Stereo isomerism) 
^rtefur, j-^ui^x| ^r#^t ^^raciedi ott^t 
,3 Rfft 'fll'Sclc^ll (atomic connectivity), tR?J 
fellR^cftrrtzr t^5 3RT^C^I ^IW 1 
CJ^ m^R (^foT ct ^ 
lose iT^omiRT^m. 
cTOT 3TT^, # ^fff%qrr 




(Spectroscopic) ipjf 






cl 3T#f <J*dM Traz fo^lQj (^ra 

Z6RX cl ?£<st3) ?TFft %6\\ *TUf ‘gofq^fe’ (Spectroscope) % ^ ^qch< u T 



QBSSmg 



W&0Mi 






X (nm) 400 







Sill 


l|||SI|llll ; 


. ■ ■■ ! . • ••■ 


f||li|||, 


If'' 


is! 


H 


1 ii 








i 


' |: j ! I 





(Atomic Emission Spectra) IqciI 3fTt 



•INI 











c|ufMd<^fd>lcl^H tjzT:^ 57UT (Spectroscopic Analysis) t 

3Tc*TcT djcH TSFT 3TT^ 3ITftl qFjcfr ^d^MI gfol 
dHIdl. c^flcT % 6f\o JTtftcT <4Riq+i fe^fl^RT 

\ib*<*><i fegr.) anftr *rcftcr ^itorar 

3TT%. HTc l cMi*tn q«fMCicflci 3TCTT St^JSpA 

facoUT g cTTcT ^TPJ^ ftcft ^Icft. 






Orffera? TTT^lcT ^3) 

dMIcfl cRTcT^fi c^rNn *JcP£T ^ 

TpTimM Tnf^cft ci Midi. 

i^d^oLli^m TOxft ^cRT, C^i^lcflci 
^TH ^Wf 3frf&r J IdicflcT 
ijd^ciii-ciii Grt^rfen m 
smjRra? ^RxT jt/" 

$dlvjH OfT^T 3icct?yrff yrc^i? \V 

^TTtrnf ^T^qut CKaaclld. c*TR ^ 

RRrJd %dc*TT ’3TT3‘»TRm^T 
(atomic weights) ^ciftcqi^ 




^R T Jcf^T TTI^cT fTT^ 1M cm t^RT 3*RT <3f^cT cR 3{1 

masiciimi^ c*M wm *fem. 



“IWci vTPft ^TFT Piooc^^lqxJici 3T5TT 1 

»prcroto ft cra^n ■m^tcT g?fe to^.” 



Ti = 50 2 


W— 9 








V= 51 


N 


b — 9 


4 


Ta = 182 






Cr=52 




o= 9 


6 








Mil = 55 


R 


iSu 


4,4 


Pt = 197,4 






Fe — 56 


R 




4.4 


Ir = 198 




Ni — 


Co = 59 


Pd =106,6 


0a = 199 


1 




Cu = 63,4 


Ag = 108 


Hg = 200 


Be = 9.4 


Mg = 24 


Za *=** 65,2 


Cd = 112 




B = 11 


A3 = 27,4 


? = 68 


Ur = 116 


Au = 197 ? 


C = 12 


Si =28 


? = 70 


Sn = 118 




N= 14 


P = 31 


As = 75 


Sb= 122 


Bi = 210? 


0 — 16 


S = 32 


Se = 79,4 


Te = 128? 




F= 19 


Cl = 35,5 


Br = 80 




J = 127 




7 Na = 23 


K = 39 


Rb — 85,4 


Cb = 133 


T1 = 204 




Ca= 40 


Sr = 87,6 


Ba = 137 


Pb = 207 




?=45 


Ce = 92 












?Er = 56 


La = 94 












?Yt = 60 


Di = 95 












?In = 75,6 


Th = 118? 





















~ (5T5T cT *6 £X) 

^TT% 3l|J-dlti||' ^qj^RftcT »IT mS^U 3fcT3mycHI4T (Hydrolysis) 3TKTRT 
cfjcTT. cqi^ -dlWWl (Concentration) fno6c|uqm|^t W0 r| 1^ ^eRFFSit 
(Optical rotation) ftWRTT dddRT ^cTT; 3JTfrr <wwPto irf^TT 
TTf^Tcft HT^cT TTT^efV- 

ftd*?4R f^t, # 3R Z Weft, cR dT ^<rqi 

^oicfld 'HKsAtjl yzr (dZ) ^sHeOcf Tl^ cq^cf #cft. 

-dZ/dT=kZ 

(constant) 3nt. >3rftTfsfi^lT (Mononuclear reaction) 

cl«u^ ^ «ifrm 3nt. 

eqr^r ct?icdici 3cc*J. fctfcRjsRH (^m 
Cl ?^D^) xj^tcT tor 3ltS£T ^TScTT. 

^cfT ir^t C3lf5fteT Plf^ERT 
tJ3T*f cWR gRct 3TT^T cJTFT 












?£1919 - OTFT truTFTT ?*TT^ chUcMUI 

^'i'd '^Tf^toMT am (order of reaction) (first order, second order 
etc.) HFJTftcT %cTT. 




“ftapiicflci arraicii^ 

WtcT m#. tofa mift 
3>Kcf> ^vjif (activation energy) 
^mfk femidlci 
^ft tor,” aret 

*gRT3FjH^arci 

(ot s w rT mw crancT 
3nd\ 



ma cpcmi^i GmfRT^ M 3fKTRT J-£U|v^ 

(kinetics) # ^tFFRTIW^ ^TMT <3 T^tR to cl Midi, 
^renqfto sfftftmwi mast M bw^ttct m to^R 
fed - . 



V 



mer ct>ic6ici ^ctoTfcft (Catalysis) 3fto 

<Vjic 1 ^ Icrfl , JTf^ ?m% ^q^|cf><u| 

3cik<*> <sicii^ (Catalytic force) 

\5>'Jlff^Icft ^cld, ’3f^ft cm 3ilaJ|c1 dH'oJcl ^fcft. 



nte I to 



aiWddkd (^FT UK3 ct SW) ^UctejlcfT 

(calalyst) enf&r c^T Fte mildT ^ W teT. \im 

tRr?rfmT %^c5 'iwwte orf^rMm 3*r mscft; ?m 

cbluidT# 'il'HWpIcb ^cT ftcT m^t, arar 3clfcm. 

mift mrcm \3wff 3FMrm ^t mw mam. 

3RTT Hcf5T^ TTtem JWMfcT 3miTcT 3Tftrf?fcm ^tcTTcT. 

'dcvl<ct>l'41 ‘ l ipl c t7l 'HH'JIIC^I tl ut H'dl<il M^R^lcfl 

tcMK i d mMT, ^ uma i ci i ascieid arw^Hifir 




Wi d^m 5WI zp 71? f^ffl Jcfc 

itfa. 7^\ vm &mm Mezi m ^Fm wwmA zpsr ?k zp 




^T gfT vJcil'ichWI^l 3TTt. cfr W: ddddl fel'fllWim ^T FFT dldddl. 



Tft*2 WPRNft I C\ 



cNrlTR*3RT 

(stores cr?^<s) uv\ nwT smn ifa^inai^r fMfa> gjitifo \<$l 

(Entropy) t TO ?pc!ct OTTf&T 3TTO^ gfa *jwRi*si -w^ici f^. 

l. «mr<ftcT msfi f$re ani 
9. ^fliftar (HullcfUfld fo«>cfldl 
U / g^T 3RTdt 



L.\V‘l!l 



m 



Wr-n 






> It 





®KIM cbldlcl^frTcROTMT. 

(^loT ct ?^?) ^ Cp41 ciiuhmTcI 

M<4l‘i|Ml 3T>^<MdHI Run!! PWUMI J^l Hi’b'cTT. 

dHWMIdf MCiiqf^qi 
^fllcicp $ia*ncft ^iadld. 




-g78.TS°e o°e 3o°e 



>jmmfcl<fr mRdkft gT 3T teRTM ^ W3TTPt vi^Kmmfaq? 
(Thermochemical) *TT ^TRsfcPfcT '3f K TRT %cTT ^dl. 



- wfa - 

(^{oT Z6QR ^ 

TTil |cbcfl{?l MW-^I ’31'^wi d'fl c*U<£1 dli< 

M-SCII I«f| ^cgU[ vibUidi *m<d1‘d 3RT^,” i? dxx( 




<H cmfHd'i. wf&<£ icle^l vW 3T^UJ^| ftiWMId ^T -^icteTTf^TC ^yjxll 
Fm (law of constant summation of heat) - *J^T FfcTT. 



TTtewRM i a 



fclcil^ PicvnA (3Tof Z63R. c[ 

? ?.D3) 4l«mPT4> ftH4hft (chemical potential) dmcMm f^f^RT %eft, 




PlsvH^ H I4HIM I PUW$ (phase rule) -Hi'Scii. ^TT Pn+hi^k TMTcMcT 
fciecbN t WIT (C) <1 JirawHt WIT (P ^ cTFJFd, sTWd) % 
Jj^cWT3TE*IT *ns^Nft (degrees of freedom) (F, 'WcraM'ft ^cTcTTcT. 
cTTOH 3T#T «lcfld ^Fft^DTT% 3TT%. 

F = C + 2 - P 



7 ft^ T^TT^ri^t I ^ 




4tifts4<£){f ^®RFTfcRn?3T^m (statistical thermodynamics) 



icflci *i) 1 KJH cTfluflq e)^. 
mRuijh qtcfT^tr ctxcl. 






wcm wA cf mm m # 
atei m mbfi. w M msM n<\ 
telT tel 7T7 $ mM W[ llfal, 

ii>\ w$ m ten 3n&. 



^ /s 



1000°C 



2000° C 



qi<jyj| *lfcWH 

Wn ^TTf^^T 
vi«^|J|fcUtll^lchd 3tTt. cfiqWT ^ojWT 
«i*ftxl q«f«i q»<wqiq>Rai <ti^lcqcliqi qm< 

*^dHr Wkfkf qqi<i^lPlq» 

sNi g=ci£ 4<Ht3cf (^ot ?<£3? ct ?dt3^) ^ dlcd$!*H«Kl«N 
gppT^cT ^u^tfi J l cf t ffeRTfo - «iW<3*H *lHl dUddddl l 3tlcteimH l u) 
3RT^, ^ 5H»*E T fefl . %TT UT Waffel T 3 H&rihfl 

ci c^rren tern diddir dUHHi«id«N great. 



Velocity 







S = K B In W, 

^ s K b f^Ri^ ^ w ’3#^R JMTcftt 

(disorder of a system) TlftiTMRTO ^TT^T 3WlfcT£t tr 








~ uMH ? viTR ft ?**□) Tiwfe Hfe*jicfld 

j^led '^5 ai4a^ (residual gases) 5 l u ii~<JT 3iiq4V±tcmmi 3f5?4ST 

^|ciUiJ|-Hl^t^«f uWod) dlLKorfl 31 |(l)| *u]|y [cb'iuiit’qi fcl’clCl'imi 
(deflection) f^JcT 3 Softer 3fKfRT % cTT. eft JTW ^ 

cl^^HI-cij| yi-iiu||-cfl (charge to mass ratio) 3iifti ctjuii-cqj chn-cTI ■ciinc'Mi wcbl^ 




“^juiiu (cathode) 
^jaiwhl'Flci ct?ui Gt'ttclld. 

^/^VK^SRict.’’ 








%JTRTT chUli-cin JTTTRTcTT 

^TTcT ^ ft?T. 

Rb^n'kies^l 

(3T6T Z6*iZ ^ S*0«) 

*it cfruiwicSh ^4-^H t 
'yddcl 3iifi)| ^ vjiMiidd) td'ild'i 
^41cbKU^|d 3{T^. 






wmwmy 

W< mm 3#, 






.*S cm<! 



cWt<* 



“ f^fci<JH «t>l , 1<l'S <Vcvita (^ UVH t ^ 3) *TFT ^jU||Jj f^jut 
cRTR ^UTHTT Pldfd 'ifcl^dl dJlcodl WRl^ ^Sloirl. cfcfT c^TSTT 3^ cfyirf 3fT%, ^ 

» ^HdJd <3TT^cT. 



W HaSl^d ftyiclcfl JTRU^ J-li'iHmi'i^qr SFT d-k^ 
^TRUR Mlldlcl. W, ?Tg, yi^TT ckcjdl XTR^t 
3TScM. 




'iVc'jI'i^ tn xiruihi ‘ar-i^Rur’ ort ^ f^t. 

XTM a^-f^ROIRfT iDlrlcbmi^ ^ 
RTFRRTR^TcT WtR 

(Spearoscopic tool) J-6 U J^ OTTf&T 



?tcTf 3TT^ 
faHHd«ild>flc1 
WTH dLimufl 



S 6 £ aifgarH ^ isNftcT 

(&c{ Z6*iR rt WQ6) 



(fluorescence). ^JMdci, ■ciHcpun^ 
q^T*f PlH^I cfj^aid ^T? 

toR ^ch^d^T TRlcT <3TTcTT. 
“3TTcTT *ft ^ 4?lcly l>£l<k 
cblooijl cmuQia ti’Sico^ ^dca 







cCT TTfcft^r w (^ToT ft 3fTfrrfcl%fe 

qcft 4t3R <Hj|| <^ToT A ?^D£) UPft # ^R?TT '3T J3 TRTRcTT 

^«qicl cbdl ’3fff&T UT yc^ c^TFft f^>< u ilod'^ , i ^ •1I<3 f^cT. 



c#ft 3IR$iH 'H'icbK^H <i|ct)lv* OTT^T 3^p{ SJig<»>mi 

*TT3T ftcMcll 3frf^T cHIMI^ ^Tc5T cbWIell ^ cTFI^. 

fcbdlci^ 'Jii'ki [^Kuiietivjfd c^rNm ^it si cl, 

SOFTT 3TT^5^. 




ZTT tiiqpwd i<r<£ta •t! *jcisa<** '3fl - ^ 



Oiwwiai O' 



^*icS «l>0 

mf^O! 





w» S! *^lm 




AO <+^0 




W\\ 3J1&. 



TTte •WHI’MHI-cff | %\ 








rETHT^RT 3TM 




t PRrrf«n ^ w»i^ ?«n. « wirri 

tWcN^ , vjtUldT dcHftfd 3RP1^, roT^cTT f3TT 9><ld^, 

ftjfcpj «Hdl^. ?cl^«r 

37T cfR^T ^ *pflddlcR*n 3^f fWu| < 

cquin TTRoirar ai^^Ns^f^R^ra efa star. l *. 









ftft ra ^cJTT te>telcte JJeTStera ^jutera 3TKTRT nTcjn fen 
ante u ° 3 ter teteRicR tetera irte fciten. ran raff eft, fftra 
raftn tte tete ram teteft wf^nitii ter ^w>k terra oran. 
tera rjc^fcR mra rarffft ten mtet ran ter gwg»R teen, rater 
ran 



rnu^ te teg fremnUA teff rate, te 
^ftera^ te orate rate tera. ?ram ?raft 
a (orcrar) o |3 (te) tete. gft ^ rate ^ter 
npjraft ftemrft nrmr o tete rate t ter te- sh 
U°o te te tete tte raw y (ran) ter 
sitte. ft sr-fterrcnter nrater fftqn snft. ter 
rateRift gtew ^rara nrate onte ersrra 
te. 



^teteteftratet (rar ft UkO raft 
fteiteft witter rauj?m 
ftemte ten ntef mra terra, 
ft terra teen. rafft 

nffslra teftyraftcR -^lil 
ra^ra terra rate 




RitlC-lte Hllci<ftl (Disintergation Series) 


Uranium-238 


Radium-226 


Polonium-214 


ia 


ia 


ia 


Thorium-234 


Radon-222 


Lead-210 


ip 


i a 


ip 


Protactinium-234 


Polonium-218 


Bismuth-210 


ip 


ia 


ip 


Uranium-234 


Lead-214 
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nte WH^ft i <u 








ggxfT <T SJ*T SlNdnfl H I'S'jfl Hl{?ld cfr'i'H 

4-$U|^lrl 34U|^pM| *^1 ^tcTT. 



3 {T 3 jTTt^ Xng^TT^ iRITR - 3 JWT 

arrfcT ?mcT OTmfcr 

^UT ft^cT ' 3 H'HcilcT, 3 RT 
^Tkh ^ii 4 l Ri«£t <Wi. 




q cWfT v$> j^Vt %ctt. ^f%wr^ Piyicl^ 

^tro 5 ^ anfar c^i^n *TFrf% Msrw 



stgcli^l , 3 i<r L bT CJ?U| cMltjH ^KMl'i *t<^; 4 ^ <£l(?l 

^ccf ^f 3RTM 3^ *TTq 3il(io4cilMcR TT^IT <fchiqd ft^lcid ?TT^. 
c^TcTT ftePcT 




“c 3 ^fT qiq cidHIc^^^n cffH 
^bsilxfT sMc)dl v3fHcft. c4ld ’cFTMli^d q>°T 
oyujw 4 <*>qc<^ Sl'ddld q cla^d 

^umTftcT ^fa=£RT ^kl^dcfl ttfCXm q^cT 
qrecTTcT.’’ 



TfR WR^ft 1 KX 




felctftcT FT CHUJTTtftcT ^ ^<*£HcR ftc^T 3fe^T 
5bumKmd(4i 3fifrr 3njg^rra> ^did. 





*& 



“ Jidstoqm i cO 3fDpTRT^aTT S^diefe ^TcT 
n^wr >3TTt. ^ujsMieb ~m 

GTnpTR 3R<U|KJ| ^dStCAJH! * ddWlftcb 
(Isotopes) tfDj. *TT stl«dWI iJW 3T*f The same 
place J-$u|\j|-cj c^fHt 3TTcIcff dcfc^id ftoacicle4I 
dkfcW dl^ci c*THT ftoildl. 



S W ^dT^dUdWdHIlWldl^Hl^d JJ*WjK ftcildl. dlWddH 
^HMmicS) ’iivji«4^1^ 3T^cqqt^cl >H el e<-l I eft <3lf£jcT ^idl ^Idl. 

ing^ch^3T^nw^TT3rujmicb^ som. angtewfaiiwiclld wi€\ vwm 
^rNmcftct c^n^m wrt s^tt. 



^Ndi-41 | ^ 



qcoqi 3^1 



OTO^FT ^WhIcWh 
cTFFT uB l ye l faRq T ^TT. *IT 
gWIcfld Ora^UT illcWlH 
xrmftcT cbUli^l HRUt Njc^Rfd 

^qtfcT &gq>iWlqoi Rb<wil-<ll 
gcWgH J l 3 wrf ?ft 

3bs«q5|*ii4 M^CI. C<JI*ici 

fere ^iguiu ^cn. 



*10h$iWxA|| m<r^f dVA (*FT Wjw HcT'd Lci-q>T,q | 

{^ 6^6 ct i^jflq»*uirs*|| cpCM*-|^t1 vJll^dl. 



? 1?3 






w 






e 



© 



© 



© 



‘ ‘-WWiR 3TTt ^Tfcft. 

l^cbid <Wcfld areTTcbcMNI^d 
ift «F# 3TT%. %T Scfcf: ^ |W #cTT. 

c£t SctefcH # eb^THkcft 
(Sfslibe c^ftzr anf^r j-^ujh-ci 
^ RRlfcd WJI^^niTiitxr (orbils) 
RW' yicbdid. zm 

($3H) feT dc^Rfd 
t^tT WTDrgj^p <^RTT “ffiTW^^cT 
sto^i'tfdrd. ^sctii3 <tmwR* goratf 

WTUIcfj^cR 3idd\H smcTTcT. 





ifficT ipratf M&ld: gufe 

TO# 5^t. 





d^ldisfl 



? ^ ? £ vft.UFl. trlRUi (?fsr ?<sa<it ft ss.*s) 
3#feRfljW(?fi(^^ ft ?*<*£) #ft OT 



w*tiKd *roi««ti'Ufi4M (inorganic ion) = 
<TCR$dld. |3 WH fftfd ^cll j 

(Electrostatic Force) tfeWTSTrafftcF 






V-1 








? ^3°! Wfr eftc^^T (*SoT ?10D ct 

*TI^ 3TTO% ^cr^crqyH cfr^ (exclusion principle) uli&fcl c^ll^K wc^cp 
vijvd IT&cft fcpcJT LiR'UMUicb^lT WcT 

'Hclfd *41 vW^icHd ^Icbd Hl^d. 1 






*66 \ 9 ct cl 

(OT ?<?.□? rt ?^19£) ^TFft ^ct^mul 
'H<J*nyRW (general 

quantum theory) Hhscii. *TT f^^FcTT^ 
^ uq-Jl (Behaviour) 

anfar ^DjrrqftcT aruj^rr ^tn% fi#rut 

fcicl OTT^. 



■ ? ^te 






*3^<TcRWTT 



JS^ij 






Wfa£ms*d$aUl 









<0oo m^f^ 



41^ j i[t)idici>> amuftcT orercft, ?rtf cR*t 

(Wave mechanics formulation) ^cft. 






chuii^i d^ichwR iftfcr^ ofRmpscr 

W?n ra<^iki 
cfr f^fcr^ oi^uqi4l ^rmc?T 

yndN wfcr. 



mm ziTsmft m(M. 

gsraff^t IT 

TJcHJcT 3TTOR 3fft. ^Mcff dcf^TTtft ^RT, ^^HT, «W, 
3{f^f^?i||^(|crldr, cfufe %FT 3TTf^ OffUR#! «RH*T 
^5RTf^t -3MT ^rm^TTW^TT 

^wtt ms\ m^. 

^^il5cp| ^ XWTUpJcTcTT f^>d 1 
*]#cTc£Tc R OTTmftcT 3TTt- 
MK^ftcb qfft^5 (Classical 
mechanics) ^iw^lul ^cdtill 
fimm 3frtirftcT m?. ctM 
^iRc&'cijl HMI^ 

TRinriJcr cfi3 
GfRc^neTT MCcm 'd^'Jid 
Sflftr <3{FM cTO 
3{f^ ftRUIR# R#. 

Mwit wto*or cT 

“HT^cT ^uivjrl 
<fr|U| c ill^) 

f^TdT^^M 




v <5^siC® 



Vaant^ 



jfte wi<ni4l i v<j 







3 ^fflvSPTCTRTT^t ^WiR<£| TRTFTto AlU||<#n cTF£ 

ct^Uilld 3Hcft. gvjR^TFR^TT?^ 3nt. ^^WH^IWldlcI ^Mkflxll 
n^R^ft rfDpsr fcFTCT Mkfh^ (^T ?*□? ct TO 

£)U4JW|<£ ^rgvjT TO’ (Valence bond) faaffr TOR %cft. to% an<^ 

ciicuiit The nature of the chemical bond' t ^mfcT TThlcfl 

3*t. J>^ch (TO %C%$ t m^s) nTra^^cfl^H (3ToT ?£*£ rt 
?^<££) nMt TOmic^l cjcfcfchcb Hl4 R^jn ^Dj-nfojrnwon (molecular- 
orbital) FT TOf €t^Tc5cTT. UPf l^cb^cbiHI ^ aRJT JTc^ TOf 
<mi<jp|cb TOT% aft qTR y.’idcl tldl. 



U3° an cRU|H ^HdR T FR^t (S^R.19-?^^) n cdlfcliN Ufa? 
(?<^<s-?<09x) nMt toj^TT trcn writ afent nte ni^u^ ^ 1 
ftnjf^TcT %cft. 






^SRcFFT erfiRito cjufndciR[ch)| 
(microwave absorption 
Spectroscopy) ^rftWTW 
(Rotation), vst'Scci (moment of 
inertia) ^ Will'll di«flrtl (Bond 
length) 3mm ewuiimi<jl 
-3H*l+d 3TT& 



Tjg^sR cfeiZ <IH-1 

(SToT *666 rt ?^19D) 



qixAii < 1 * 1 * 1 ' 



E3E10HJ 

□ 000 i 

ODJ3013 

□ 0EJP 



(Vibrations) 3 Thiri 

gld'l. ^ujxqi q>MrticK^H 
OT1 ^4l5cT 
«eicpA. i 







mm 



frjsrp 



Wf&lri 



';A,' 















Ma.S! 



s%' 



[gsl 



mm 



EUeHEaESIGKlEillEEIEro&l 









(X-ray crystallographic photo) «Nl 
feR(^RT URd), 5PF?f^T^g> (*FT 
^ ^ooy), (^pt 

^ '<l'JIlfci«S SFtfefcH 

(*H W% 

*ET#iRur 4<cici. 



■M. 



^r trf^T 



-3TM ^ icR 



WIT 



WM 



cry ^5% %SJ^ *tcl 3TTt. 



tvihhI'TI i \ 






OTTfcT. ’3f!uRR WcT idl'jdft cTCTR ^ 

vjflcH^rcl 3" (^af ct 

S*19*) ^ 3Ic^€ (^ToT ? W) ST# uic|c5i|N 

^ ° ° ^T d<JK cfj^uqj^tcil Olftcfj cT 

fT^ddcJURTIun vSfcJcdqw W*R m^RTT 3TT#cT. t 
c*TFft S W ^ Tjuf M; SfTfar g^T^ft 
ifcfWRTTcftcT WT W ftdM 5*7^ ^eTf. 



SUK Tftft 7ra€ 35cf (^{oT $*33), #rfeg gft^ft (^ToT 
$*3*) g Wfcft (^r $**3) *rtft ^c?tt 

^f^TT ^FRFTTcft cTTdcTT. ^T c&lfeqi * 

ST^cR gjclrll^ ^TcRTR# *TT^ *TRT dl^TRdd 
ypd'i ^fty cbdi. ^hci^D (geodesic dome) 
STTOTsf m ^T#T 3?T#T ^JcTT Tf^’ 

^fleT 3fT^. ifM^T ^ft ^TcRT ftcft '3Trf&T eft 3fte 
OTSTinTTHT^t «fcf ^ftiFT 5^. 






S U K (^TaT R^\3) q (3T5T ?<133) 

qftt Scanning Tunneling Microscope ^rr crrac^m 

(instrumentation) cT$juf]q fcfa?RT $ilcll. ^3RTR^T^TT 

^eett 3ra^d<^i ^cbid^ld f^c[cii^cii cim^n eb*w3 onfftr 

*J£q zmzti, c^TcR WcT W^f 31$. 

ftlpT MTFTT^ qqTqfqT IJS’ITFT OfTCqzfajRqj OfEjq^ qfautwq^ 
Offi? snftfr cil^l i<q<oyi '3liJ|ci'Jl(n tpnTFT, ^ WcT ST^^TCTcfl'. 



3Tftf&5tfeOTH Wtt W'ilcl^d 
OTjqPlcfr wi^AJI vifd^u) gldlcl. ^T% 

Mot^oti^cTpifh l^co 
fojRicf t cRT nw 
%tcT (^tof ?^E) qT 

a^iifitiT (10 15 seconds) 

ikiUIK)| ausR jJcblVll|T>Li| ^ffcTTt 
dufiidciR^Rgqci'^ui M mII^. 
«WiqPl* qq cWk ^utjiuicfl GiTf^T 
i-yici) fcTc^T 3T?qcq cfjlcnqsft tJ&TT 
'3mcfr. # cTWFT^om^Ml^fl frlfed 
^•sStilcici? t|<Stcfl qiM'^'l 

W^k\. 



m^c\ TJcfiffa 
^ 3f#r rom\ i&m 




^ WffHt I W 



cqmkRqqq? TOft ^Tcft. ^TM un i Rccp , 
faf$ | bd faSTOT^ 3l1s?lRiq> TltefHT ^T 

i|uiimi(^4t v5cPf^ q ^eiergTPlcp ci^dMmiol q£c^ 
q^cfq cHLUcdl m 1 Id Id ’3flf&[ dcqi-f wHl<Rl$ MiidTcT. 

3Tmuy qHcFR f^RT tfliRcq>'HK<s*4l 

3f)lJtRR? ^cMIdHhRT d J lRll toR cfj^cs. ^oVsTTt^ 
fcTOft qq. ^cbcfe} mRc^I qpfcT: W <£)<*> uniRctp^u 
^cbd l jd^ T wfa WTcfWT. cl q^ 3 ^HTefT 
TOT fcj-cKuq|x4I ^icqiMl^i ct 

dcqi€ m <i^m4d qfaft «Mfauqmicfl c^rraT 

teT vSTTcft. U ^ 4f^T 15P 

^ "INClTd’ qT dldl^ 

qMwqn^ cTc^dMkld 3TTWWT. ^K° ^ 

qMRk suftuqi# q#T q^RT 
^frymncT wicft, maii^ ^r qM^Mk 
(HDPE) q qTcft qTRlcfld'Hf^cT q^R RRFR united? 
qqf^u) WqR 3TI^. q^Tcf Rimcw (*R IC^C cl 
U^)qRn^frRqqr(Rq u°^ \w)m 

nfetRT fad?(tid %cft. filgci^ I^T^'dl^'S MldW ^ 
fa^cl^Rq? (Insulator) TO?cT; qw mTIcih^ 
R^ddl^ 3F^^|cbdld, ^ ^Vs° TTi4^T5Wl^- 
qd l gcfr qtefrcR | f^cT dts-imiol 

<3ntcT, TOW % yT#5TT fcT% q tdtd$ WTtcl. 

xrf^nsqTcT ct 'Hdl^cbcltft n^i4t ^RcpT qwi^ 



WTOTcT. 




*HI*H yxmti gfkd 

gggcf ant. wrens grsuihm #sfrte 

cbR^Mi^ci g *HRHiijci cHdlcl^un-dl >bWdld Hid 
ted^dl 3TTt. 

3TTWT ^dl^Lheil^cblcfH (CFC) % dd l ^UH g^TT. 

cng^micJi 3m^wn $ggft ci c 

fe#fd ch>^Ui||d 3TTeTT. d#g ^ g^Wi^ qftdldcb 
(propellent) df cHM<uqici eiMioil. t 

CFC Rfbs*>i| 3RTdTd 3TTf&T ^rRM 3tfT^TT d 
tlcTT t cjldlc|xiu||-cq| g^fcf WTTd Ml^ddld. ^ cdT% 
Plyun-qi arfcFftcT [chx’uii^cj (ultraviolet 
rays) fclddd $!cl 3llftl ^ crcil'fld'dl 3TU^'dl>Sdld. t 
cheil'Dd 3?|^fld *RTcftcT 3f)$i)d*i)<s|d 

df^dT dtdrT 3fl$j)Hr|| *R g5lft cMdld. 
m° mfd cfc g?t | g>w dcan^um^ grcjg 
Bft; g^j gglghl t # eggur grror 

3^cWgi gg# ci^oi gpgT Mftuiw gi^dd giddi 

ant. 

^iMdl J K'dl tjpf cb^d Idl’d 3HMcdl dldld'iuiirl ^R^fDy 

cb^ugRgi alleging ^HUHmildl g^jpf stllWldl 

gg? g# fceft ant. fcR f^wg^fd 

mm] %it anfd t aggur gftdcT ant. bit 
srf gftuiiHNi fagr? g^g 3ggw wt ggf&r 

graft 3 ™ g^gi. 

vitisqicfld ^ignsm^ixiii dcdT aramgrit tt dMttt 

^l^d. ddl cR rPT. dt^t dTs^gnf^F gT<d gg? . 



arracf - fefoft A^fem> ( ?<ioi 9 ) 




ildcfciku[)-c) c^fWui cb?}, cfq?T J Tfe13R, \ji4PUjh ^ *44^3111 
*TRI ^1 eTFleTT^^cTT. OTl^feRuftcT^ *TT 

Hc$cTl, cR rMi'otii Oi^ki^ d" < 1*1 wf-W ^uiyTrfcf ^i<Klcl4l ^"5^. Sfi?TdG44) 
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qclslcii %o% cTT^-M^uiiician^. Md-iR 
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